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ABSTRACT: 

PROBLEM TO BE SOLVED: To utilize measurement in formation including a 
measurement position among a plurality of measuring devices by expressing 
position of a measurement point included in measurement information by the 
coordinates values of a wafer coordinates system defined on a wafer. 

SOLUTION: In a prealignment pretreatment using a reference wafer WF1, 
coordinates conversion coefficients between image-pickup coordinates and stage 
coordinates and between the stage coordinates and wafer coordinates. Then, in 
a fine alignment pretreatment, the positions of a plurality of measurement 
points PM1-PM15 on the WF1 and a recipe including measurement conditions at 
each measurement point are registered. Then, in a realignment treatment a 
wafer WF2 to be measured, a coordinates conversion coefficient between the 
image pick-up coordinates the stage coordinates and between the stage 
coordinates and the wafer coordinates is determined. Also, in the fine 
alignment treatment using the wafer WF2 to be measured, the position of each 
measurement point measured using a measurement recipe, and at the same time 
each measurement point is measured. 
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[0045] Hi4tt, mttgtt%zmmmigi<r)- 
wt. zff)^m^mm^vKi^^.u-^mzxr>x 

014 (A) fcwrf^PHWi«rtfc*{V^T, 012 (A 
-1 ) ^^»i01 2 (A-2) c0«ta^x-y^-B^Sr4i 
'fcB#fc't!>3x37'o-y:J'£l&aiU x<y^*Bsg^ 
tf#3 X 3 -y ^ fcoWC0 1 Sfc^-^&fftJSa 
014 (B) li. ^«0<t3LT^St<7)3X 
fcOV^if f>fl^S a C5«S?r ^. h 
fv&Vhh. Z.cr>mX'l±. 40' kl30* OfiMfc 
e-?tf3qflEU 4 0° ^SWf-^^'S^T'ftS. 

[0046] L^: 1 »5cSI«fe«{»V^*^ 

V— *&$-ffl^T&ttt£ii£«®3feftga 1 fcli. 9 0 

• c^RfS^^,4oc^ffi=SrftSAqHEi-S. ^Wi- 

tltf. SBCAfta ltt. i/4«*ires**i,T^ 
*. HI 5tt. 4O0«Miigeft*twtR«HT* 
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Ml 5 (A) Iz^ktXlirZ. ij^A lcDffiffWft 

£X ? 7 4 77 4 > S L<n&&w&c?Mm^tx t v& 

#015 (B) — (E) (DAimcO^-ftlTh&frZm 

OIEUMIIKftfiUU 9 0* fe&<04^o^ffi£|IM6ft 
ftOtOlotft*. H6^r-yrS3fc*5^T{i. 

<r<94 -o0ms&®i&iX0yj?%< t i> i o^ffliaKft 

74 754 VSL<AfceOT*6. fit. X?74774 

4Ni. x^74r74ySL^cWfl^t<03&«IJk^i: # ^ 
*6. ftoT. X^74 754^SL^<0tt»WB« 

[004 8] B6(0XTvrS4Ttt. ^f7rS3t 

l^Vh*#GfrlzX~>Tft%iZk1fi?Zh. &fz. 
mi 2-01 4fc5rf y^P;*^U-*S£flH*fc«£ 
fctt, a 14 (B) ^t*h^7iuot-?fflaTO£<9 
BHKUlT* * jWSjMc J: o T WTf & - k #T'£ 4 . 

1 3 6fc^xA<oB«£3eRLTfctt 

*»«:jL«if ** aa-cwje-r & ^ k **ts & . mx y *j 
tcfev^T. xYx^-s;36^iwei(«itfia» 

fc**t#»S-g\ ^xA+;tftifi^33«tOfl[Hti3^T 

fftsikfcjtoTiBaxyyflMittau ffliaiffeft 

[0049] tl^ LTs ai3»l*al36«*y)6*l6 

k, *T^7S6£;fcivc, WmWikl&m 5 2 
ifi. T >x>'\^M^cfcV^TX^74 774ySL^ 
3£jftfflBS:«»fc*OJ:5fc. XY*f- ^3 6cOBB 

k Ytt^ftKiBo ?t 7V>ffliScco 4 gjaoffl^-S' 
(oft-oft. m-$f&. m-m. m-® 

ft) fci^T, ^x/Neo+^fc45Jt&IO»!<oaH<OfiI[H 

t^4. SMaaase^ai 52 02) u, 

S3T1#Wcffi@$fcft£a Ik. ^-/TCO^ (f-y 



*LX. LY) k. ^y70{BfttiJ$8^ XMtY 
*rtfc*ft-Wif<^ffiB»S*<ltr^^54r54 V 

s L^^fflBS:aifi*itc*tffflatc»iir s 

3 3 (Hl)fciittLT. XY^f—y3 6*»HiS* 

4. *oa. ^^74 uzk-oT^mmmmmm 

ffl@Kftgal^Bl/4^^?^S> 
*OT\ 10<O»»tcJ:oT. aH«0+i(1^^74 7 
54ySL^S^ffiKfcatr*&kJ4Rfe=Srv\ dco 
Mitf»>x^NtfO+ffefi[B*+'tk LT9 o # 

•fiiif. ^^74 774^SL<o^fl[BfcaiF 
fct>fiaMS«) 0+**3BW8*6Ck3&«rS6. Ill 
6»i, *7 74 77 4 y S L^^fflBfcffilfo+it^ 

^xAcoffigSfcfr (X^74774>SL) 

EHELTt**. *Tv7S6£fcVvc#*74 
a/^^BftU*-* 1 3 6fc«jn$;h,&. 
[00 50] H6<0^rvrS7T1i. Xf7rS6t 

StfSBflMBHfcffd. ^f7rS8tll S«fiB^ 
£#815 2**, *?74 774VSL<DXj&Pa<0X 
f-ylgI$:fW, Ztl*8JFti>. X^^4 77 
4ysL<o&fififflE^flffl|fHi, S*T> x y NWF 
l^ffiB^**«ljjS*«fet4Bfc«6fflS*i6. ffip 
f >xAm^74774ySL02toSfl[BB. 
HI 6fcST;&>7 4 l<OSHWa<0+*jjSiPa<oaa 
TftSSfl*. iO^PaOfitBtt. x— T^-^l 
3 6fc«SSfi3tBflLhfcte^T, 7»)^WVf 

-Ik ft&t^i. *^54 1-CK0^fc^B 
HB«*»a-rac:kfcJ:r>T. X^74774VSL 

^^jS^+'tfiBcoffias- amwt*et-6 ^ k t^rtg 

T*6. BflW^X^<0+t^4BS:*^6«^fc:«. 
4i*. I^Lfc^TvrS3kHa&*^ftoTill» 
x 7 ySr«aj-fS. *LT. X^74 774ySLcox 

ttT««S*i*4ooft«0+*{fl[fi*. x^^4 77 
4ySLO^{iBkLT^^r^. sSrtj, SKWac/) 
ISOStt. tSfFWart<OBfJt<oiaB («i.H»IW)tT 

3*L*. aftBtt^Kjs^r-^aa^^aeii. x 
f^^aaisi^a^ss 5 (01 > -cooaiiifcaB 

<7>{iB£0J^gMk. a^Wa<7)Jg^coxr-^gMk 

[005 1 ] tci>. Xr-y7"S8(cfc^Tli. SSKDr 
>7U-hBffiMPaC7)S^Qak. -X^ 74 774 
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y) 

tOO 52] 06<7)XT yrS9T'{i. Xf-/7S7t 

Tmitl. 017Ji. SnOTfTV-hMIMPa 
«a»«*F^«tllWfil , r**. Zf-vTS7Tlt. 

*(H17 (A) ) fc. Hi 7 (B) fcwtfM:5fc:ffl|S| 

KftKaKfwinaofciiies-ttr. mcttaaft* 

1 3 6 6. BftoEICtt. 77 * yMft 

fc:J:->TSifT3*i*. fli, »i*3ti*:Btlt£IIft 

9->9)m»t>* wm&&a i t lxwrca*** 

ZW&th. f^71/-MttMPat LTtt. 90° 

8HM-*itf , 9 0 • OffiRttaiinEttfttt (90- , 1 
8 0* . 2 7 0" OBKJflJstt) Wvf*ii»fc*-*-&H 

fl&^-yfct f^ri/- hB&MPafcLTJi^SSW 
*??4:/?-fVSL<9^ftifiO«»Wate 

[00 5 3] ffl£cr>WfWaMzf>7l'-hWmMP 

tt. #*74 1 T'BXOji-WfBtfcS-*-:? 1 3 6fc«w 
LTfi&Urtf^ XYXr-x'3 6^^L-ro^|!j$ 
■fr*. *U\ rVT-W-hBtKMPafcl/CtefflT'^ 
4«flPt^-y*«t!aFi*|fcA*««tiU&r * . 
[ 0 0 5 4 ] m&OWfW a rtfcf y7*k- bBtfeM P 

017(B). ( C ) fcjjrf J: 3 lc. QMEtfcaimftrt* 
^r^ru- bBffiM Pat lX%m Z>ffl&£® 9 a 

I— hB®MPali. X9v<\ 774 V S L<9£.6ftj£ 
<Tt»fiK ^rfc, -ry7>- fBO&MPall. BGfert 

©j xyrw-NB»MPa<7)3g^$<?>#ia 

[0055] El 6 05* -Tv 7* SI OT'ti. SHO-fyT 
U—hB&MPaOB&i:, t^U- hB&MP a<0 

ffi£tt&£ft&£*£ (miiHi 7(o (c^tait 



[0056] 06O7.T y^Sl IT'li. a— W» 0 
KUTWOaSLfc^yrP-bMflikMPaOBfJt^*!*! 

<flitfBMH-*>3i«w>*i6i> mm%).zmhw& 

(0* #1*1) D»rC**fcJfc»*£i:fcJ:-jT. B 
*E«»K/8 1fcifcJg+*. BUtf. 017 <B) tip 

fcawc, «tt03ttm&mna£ttft&S«:l!nfrJ 

3(A) fcjKr*«l#l*JD 1 fcHBTH9cLTV%fta». ft 

*$. a-ir*qBiwrniDNi*jije«^fc. iiwfc»m 

W3^f^f[o]* < ffi2i^'(n]Dwlt LXUxjiLZtl&XolzLX 

«->T, 017(B) tfWtefctt. mtx. 
13. SI»B«^SJ|i^|6)DwlS:. D#It03^^ri6)feWI-c7) 

*IBKft*/8 lfcfc*. Witf. 017 ( B ) WR»fc 
*iV*T. l*tt*>l 2B#^*>mB«(7)S^[6lDwli: 
LT«?S*lfc*&tli, Sf^iAWF 1 (OBfillHllK 
ftiLeUt* (a 1 + 90* ) fcfci. H6<W" 77 
S 1 2T«i. ^aaflUQKftKl io«4«»jei/^ei 
3 9t:flt»*#i*. 

[0057] 7 b 4 0"««R3*lfcBflWi. CI 

OB«ISBKA*/9 1*f»tlin6LTV^*OT. WT^a 
tteV^TH«*W«S<l4IRttt. dcOBtRHIIcft^/3 

[00 5 8] 3t^a--y h4 0<O*¥3IH t 

(ff)i.{fCCD*^54 1 ) *«^^-^fflia*»fe«V^ 

i»*»fe«v^««K«r4. 01 814. OflUiflBROdE 

H (U. V) ick.A7—ism$m<r>BM (X, Y) set 

(ommmiWEmx-ibh. znmizmix . immn 
i&to&taSit* r icj itm®m&%<oimx'bzz.t 

ZimtXti*). r SCJ (ixx-xSS»<7)JlST'i>l> 

aO£TAtcig^$<TTfe'). -eo^T-^Jlg^Ji 
S®{4 (XI. Y 1 ) scTJiS. MUROIUROS 

mm. viizf-isim&ommix., Y^t>n&s 

- v b 4 0 0»ft^aMm&S(3SB?6 1 OT* 

JUTTtt r a»3e^oiii!isASj t«*^. ass 

S(U. V) ictXr-x'SS (X, Y) sctoH^Ji 
ISiSatt, OTOS^ 1 (cin-f 2&7C77 ^ y^f4 
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[00 59] 

im ) 



[X Y \]=]fj V lj 



cos£ sin S 0 
- sin S cos<? 0 
XI Yl 1 



[00 60] ffl^JSg (U. V) ic$r^T-xMS . 
(X. Y)MfcjMtte»*-6fc*>lctt. ffifcft^?) 

[006 1] 0714. Xry7Tl 20pjfl#fll£;jct 
7D-f+-btl)S. Xf»/7S 1 3T'ti, 

.ro^srcii. auiR9flic»BW^n«]DHit»o 

T. •*"jr7V>X2rrtt-yf-LX (09 (A) ) *£ltS» 

■tl> < tdtcXYXT-x3 6*^Jffii$tL«). flU c:co 

»iw>Bfc(4. XT-xffis^os^fSiDst, aft 

JffifS^*¥W (UN) fca*-Rl/0*6fcJMrl/CV* 
S (-T=5:^5 = 0fc#i.TV^) WT\ HISCttBlft 

tmfiL«BftHCAft/9 1 (Hi 7 (B) ) «JtBR* 

[00 6 2] 01 9»i. Sill kl^OX?^:/?^ 

6. 07OXf- yrS14Tli. 3&20;*:? 54 774 

^WWMrfc^fcfcJoT. SfSlcOrxri— 
tfcMPafcPItffil&'^-y (V-yf-y^O^-y) M 

^6. *LT. 2-5<0l^^-yMPa, MPbnm 

F l?)iE?S3:g^;«nD 1 i: LTftJt*-*. ^<7>2£Sg^F 
fflD 11403 (A) t^-fi><0fc|5)t-CJ>l.. ^x^ncO 
«Si*|6]DHi. 2lffmW&Qa. QbWf-vI 
■M»»69H&Sfc.Tvt**n\ ^xAcomfr&^fi 

Bffi^S2«l^l6]DwlJi. St63t^^IsllcftS5*<0- 
T'&&kO<^OTT1#£;h.TV^<0T\ ^x^OjESI 

^SJi-fTj)l>. *ZX\ 0 7 tf>X-fyT SI 5T'(4, 
^XACogS&tfflD 1 fcBUcOgS&frlSjDwlfccoHJcoft 

[00 6 3] ii»^^®!f£fl£SS:/BV^£ 



fttfiEffl$n^20C52|lg^iQa. QbtOXf— vii 
ffitt. (sH6«S5fr'0- TJ>l»fc^Uci:^«0ii=3:O 

U'U 2oc9gig,6Qa, Qb«|gSffl* { |5ltlHlKft 
JS^^WilTV^cOT. ->xA03gi££f|»]Dl£jfeg 

flDl£#£,Ii:#T'S£. 

[0064101 9<0TS?C>Kt J: ■? fc. »7 xAco&ig 
*|p)D 1 1 . XT-i?m&<n%miftt) s fcOHOft 
£0114, am^xAWFlOiESi^inilKAJgSrjnLT 

\^h. zwxwm&Pi&eni. wismmmg.01 

14\ 1 14. ^xAWSfcBJgS 1 

[0065] ilflaftrtOffignffiSOSSIt. £ 5 L 

rtlfcflg^TWIUMI <U, V) 
(X, Y) sctcxasfia. Xr-^Jiffl (X, 
Y) scfr&ftgg (U, V) ictCj^mt&dtt^Itg 

T 7 7T 1 1, Tl 2X'\§t>ixX\.Vz&&<r)XT-i/m 

mmz^xn. &&m&mmm>t>m.iizm->x 
jEmzmwtbxniiizti& . 

[0 06 6] l5»Xf7/Tl 3T'i4. Xf-y'll 
i^xnjgSk(7)^j|B^^ic^^$^. 08 

id&'$htz#><?>x : f~/7'T 1 3op*aMfjf J*t7o- 

f-v-hT'&S. ^fxf-?rs 14T'l4. Iglo;*.:? 
54 754 >*Sffll*»A>*Wl*mK:*4IB3^^5 

y3 6*»»S*TB«$»«t*. XT-/TS 1 7T 

klzZ-iX. ^ltOr^Tb-hBmMPaklRltB® 

A-^-y (^.yf-y^^-y) m p c j-eiaj-ra . 

[0067] H2 0J4. Xx y7'S16, S17«jH 

ft®*vc?m?mx-h&. zmix-ti. %u<?>7-y7u 

[00 68] Af'/rSl 7tfcVvtli, v-y^-v^s- 
^'JiSffit»tli-r«.. *T xrS 1 8T'ti, S530^.^ 

^^^mpc (020) (o&^m^tLh. 

^3<0A^7^y7^y3cAPck7-y^y 

/A^-yMPck(7){SiMB8^i. mi<0A?74 
4 >#&P a k x^ru- bB®M P a t omffl&t 

7-yru- bH®M p atos^Q aconatt&mt tzm 
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^X&&ZtL&. 

[00 6 9] fc&^te. %\<F>*9y4 y£.5P 

c <?Mm mmzv&th x ? tz tx t, x 

[00 7 0] *T7 7"S19T't;L fgl fcSf530X;?7 

#3sai$*u &w£bitm& (03 (a) (7)^rp) 
<ossffltLT^vvei 39tft#$^i». 
wzbitmm&RPii. &m%M.<mM£m%.-?&tz 

«M (■f : 5r*>*>'>x>'NJ^S^OJigJIii) b Lxm 

X?y47-y4VX'm.Zti&^<r)ftft-lsmz1h 
Z>2-5C?>x?yJ 7yj >-£&P a, P cOJif&>£>ft 

%ztix^&c?>x\ tomzmtiimziSLfct&zttf 

[0071] Q.m.&b-£%mfi.t UTfct -Offi! 

>-MPa, M P c iOgi&SQ a , Q c <75«t»j&Q a c 

X9y47y4 ^MPa, PctSP^Qa, Qcco 
1 oO/fl*, {JlUffctfgifciifc LTSlR-fl. -I b 
(.TOT**. 

[0 0 7 2]£^->xAWFl«D|lll£AS51li. ffii 
LfcHl 9fc*U:J: Bt&ESfeftJgtf 1 ttflt 
i/&Jkcr)®mftl£8t<7>%itlXftt>tiX^tzi)\ 
ffcbOfc* 2ooB»A*->'MPa, MPcWUIjS 
Qa, Qcl^Srfe^illS^lpja^xVVOB&ftg 
0 1 fciTOtT**. iWMfcB. 02 

Omm&kl-XllZ* 2O0)«M[Qa. Qc^JUg 
*|i)DLl36»i5,BfJgOftKA««»tli«Lfc*|td*«. -7x 
^S«£frfiDlfcLT$ffl$*U>. 
a, Qc ttl»*fc:E5iSft.fcf--y7"fl!)*W!*l«lC»ft 
•f&<?)X\ ZcryftfeAdCOmi, tan A0=LY/LX 

(LX, LYJif-vT^e-yf-) til*, ^x^ 

0 l*&flflfc*>liMgftK/8 1 feJSK-f iifcCJ:->T, 
Sft3fc^i^)[IBSft«*S:*«>*C:i:t^rigT*S (0 

1 9 #g8) . CKO^tli. 05cO*xy7"ri2 (0 
7«Xf77S13-S15) Sr^BS-f 

S. 

[007 3] 15^f'v7"Tl 3TU. £3l/C*»fc 
^{J^^S^RPO^r-^S (X RP . 
Y„ ) fc . S3S»> iawp 1 <01EWj:E^A&e 1 *» 

£>, Xf-y'll (X, Y) t-)iAlf(f, 77) b 



it. &<o&:£2-csi£;h.l>2&7c77-f y%&0)*m<?> 

3x3ff5"lT'jS$it&. 

[0074] 

[ik2] 

(cosfll sinfil 0" 
-sin 01 costfl 0 

[ 0 0 7 5 3 liLhOffi^ iAKRftsril 754 ^ y 
b*«HfcJ:->T» Wtl/S^ei 3 9 (02 ) rtfcttT 

( a ) BSHISKfcJg/S 1 ; 

<b) wBdemtrm&tiL* ■. 
< c ) mmtx'wisimpime 1 ; 

(d) fy71/-bi!MPa<0l»f-^ ; 
( e ) ttB£fctfg*d£RPW*T-xffiS€ (X„. 
Y R p ) . 

[0076] mmm ( a > - < d > « % a&ffififc 

t«i5RP«Xf-yIgl (X RP , Y RP ) bit. 

vx^mubZT-ismwicommmimb lx&mz 

fc. ^xA±e9ffiEeO<affi<9?x'N&8ffi£. .Xf-S'' 
Mtt*fc(iiH^ftt:£i*r « £ b <> WCfc* . 
[0077] D. ffiH^xAfcJflvvft^r-f ^774* 
Vhl9J!Wl:021»i. »->x^WFlJffll«7T 

>f yry-i *v hmtmco^mz^tfyu-i-v-hX' 

t>h. yT4>Ty4*yhm9mxU. S^xAW 
Fl±oaS[C7)^APMl-PMl 5 (03 (A) t 

ti^x&Ax-7fi?) wxKmm&nmmmt, &m%. 

[00 78] Af-y 7-S 2 1 ffi. ft^L (<3Utf03 
( A ) OP Ml) *W8ft1.Z%tiimZ3--<f1fi%&.'L 
X. XYXf- ->*36*^ft8«6. 022I2. i #§ 
^ffl^iPM i Sr^tr^ifW ( i ) ZK-mWWrCh 
h. zemmw ( i ) li, 77 -f y&mizXiXW&M 
ffiS&IS 1 Km&lWk<7)lE$.Lt:Wm*LX}i 
#{iS(i. >>xAJiS^c0)Sgg<l (f , v) 

[ 0 0 7 9 ] 02 1 Wfvrs 2 2T1i, i— f*<0 
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2 2 tSi-Mffi±T i *B*>WJ&£P M i (DOM* . 7 
^*£i:0;K-f yf 4 y/f AM^l^Tf^-*-!.. 
ilJ&SPM i cOXT-v-'MSffi ( f i . 77 i ) ii. MS. 
UisVl 3 9C&*?£fl!>. Xrv7*S2 3T{i, 8S5if 
*PM iOjfi^fcJS^T. ?g20f yTV-NB&MR 
a (S^Or^rix-Mi®) tLTSi»^- 
>5ri— f*«8ft. S&20f >-7V-hB<£MRakL 

xmmwi&'if-yte. 9 0- oigsfgoaewfrix 

[0080] aWSrBft/'C^-ytfJlV^Jf #i* t . X 

T'y7"S2 4£fcWt\ -5rOB®A'?->-a*®ffi04-* 
fc«r* J: }fcXY*f— S/'3 60ftl£i— f *<PSt 
6. *LT. xf 7TS2 5fcM>Tmlfl*^OB^££I5- 
l ^2^ BttEM^&l l£ttaft£l9C-f-&. 

[0081] XrvrS2 6T'{i. 3--Wm2<r>TV 

2 Of >r V- h B® M R a OB«f- * fcffl 9 ttJ t . 
-C-OS^RacO^xAM^ffl (f a, 7?a)fci:t>fc: 
ft***. 

[00 8 2] 820f V7*V-hBmMRafcL 

WTvA*>Y mwmxm v ^*utas 1 of x7*p- 

hB&MPa (HI 7 (C) ) fcHtiWJboTfcJ: 

v\ Witf* &ag£o£®tmiof y7v-b®<s 

MPa*qS£t4%&C»4. *f >y7S 2 60ffcb9 
(C. A^-yvyf Vj/^Sl 5 4 (H2) SSIO 
f yri^- bB&M p a fcfflvvfc;*?- ••/ f 

mi'fi oTS^R aOftSfrifc&tS . 
[00 83] Xf y7°S2 7Tii, SS20f VT^-h 
BffiMRaOS2£ARa*>^ i ^gOS^-SPM i £ 
TOJi^O^-fe ■■/ h (Af , A 77) £*#>T»£Vx 
fl 3 9fcfiH5Pt-|.. «&fiiPM i OffiSte, jl— ft 
J:->T«i6«n4. dO,fIglO*7-feyh ( A f , A 
77) li. i#goai^PMiO&®K#^l>-3S20 
fyri/-MffiMRat, i§SOS!l5&£PMi fcO 

[0084] *f 7 7"S2 8T'«. CKOffl^iPMifc: 

38£**#iosi£og» (siOi . siNt), mm<o 

[0085] Xf?7S 2 9T1;L ffiOffl^jS*<$,S*> 
2 llzM*). JhxBUtXf 7 7S2 l~S280«ia* { 
2 l~S2 80«ia* { ^T'tl>i:, Sl^iAWFlt 

07 r 4 ^754 j< > Y-mfmmiTh. 

[00 86] Sf520f >TU-hBtgMRafcl, 



Tli. £T03g-^fcttLT£il01O0ffiffiA-;$'-y 
[ 0 0 8 7 ] Jh&Lfcg2$»7xAWF 1 07 r -f >T5 
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